Functional cardiotoxicity profiling and screening using the xCELLigence RTCA Cardio System.
Cardiac safety testing of lead drug candidates is an important part of the drug discovery and development process. All new chemical entities need to be subjected to extensive preclinical assessment for cardiac liability, especially for a potentially fatal form of ventricular arrhythmia referred to as Torsades de Pointes. We have developed an innovative label-free, real-time system, the xCELLigence RTCA Cardio System, which is designed to monitor contractility of cardiomyocytes based on impedance measurement. The assay is performed using specially designed microtiter plates that are integrated with gold microelectrodes. The system was validated using mouse embryonic stem cell-derived cardiomyocytes, human-induced pluripotent stem cell-derived cardiomyocytes, and rat neonatal primary cardiomyocytes by applying a variety of tool compounds and drugs with known mechanisms of action. Our data show that the time resolution in the assay can provide important information about compound action. Furthermore, the impedance-based beating profile in response to compound treatment can provide mechanistic toxicity information regarding the target being modulated and may be able to flag pro-arrhythmic compounds. We believe the real-time and kinetic aspect of this technology combined with beat-to-beat measurement of cardiomyocyte contraction would make this instrument an important part of preclinical cardiac safety assessment.